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Description 

Paper and paperboard are often externally sized with various materials for the purpose of increasing their 
strength, their resistance to picking and scuffing, and their resistance to undue penetration of water, organic 

5 solvents, oils, inks and various types of aqueous solutions as well as for the purpose of improving their smooth- 
ness and optical characteristics. When sizing materials are applied to the surface of a web or sheet in order 
to cement the surface fibers to the body of the paper and to modify the sheet surface, the process is known 
as external or surface sizing; the latter process being quite distinct from an internal sizing process wherein 
sizing agents are admixed with the pulp slurry prior to its being converted into web or sheet form, to reduce 

10 penetration of aqueous and other fluids into the paper. 

Among various materials which have been utilized as external sizing agents are included conventional and 
modified starches, polyvinyl alcohol, cellulosic derivatives, gelatin, rosin, proteins such as casein, natural gums 
and synthetic polymers. Although these materials are effective to various degrees under certain conditions, 
their use is nonetheless subject to one or more limitations. For example, it is often necessary to utilize high 

15 concentration levels of such sizes in order to achieve the desired properties. Since it is known that the opacity 
and brightness of the base paper sheet decrease in proportion to the amount of size that is applied thereto, a 
direct result of the required use of such high concentration levels is a reduction in the optical properties of the 
treated paper. Furthermore, the use of such high concentration levels makes the sizing of specialty papers eco- 
nomically unattractive due to the high cost of quality sizes, e.g. specialty starches as well as other natural and/or 

20 synthetic polymers which are usually utilized for such purposes. In addition, certain sizing agents impart rela- 
tively poor water resistance and must be used in conjunction with insolubilizing agents to assure that satisfac- 
tory water resistance is obtained. 

The use of hydrophobic starches as external sizing agents has been proposed (see e.g. US-A-2,661,349 
to Caldwell et al.), but the use of such agents is impractical due to their high viscosity; starches must be partially 

25 fluidized (degraded), prior to use, adding to their cost. To remedy this, Gaspar et al. (in US-A-4,239.592, in- 
corporated herein by reference) proposed using blends of non-hydrophobic and hydrophobic starches as ex- 
ternal sizes. While such starch blends are used, the utility of such blends is limited, since, according to Gaspar, 
any increase in the amount of hydrophobic starch in the blend beyond 14% will not result in increased sizing 
properties. Because the degree of sizing is directly proportional to the amount of hydrophobic starch in the 

30 blend, the utility of the blends is limited to applications where the degree of sizing required is not high. 

There exists a need for sizing compositions which do not exhibit these drawbacks, are relatively inexpen- 
sive, are easy to prepare, and impart desirable properties to the paper or paperboard substrate. 

It is an object of this invention to present a series of starch blends (mixtures) suitable for use as surface 
sizes for paper and paperboard products. It is further an object of this invention to present surface sizes which 

35 provide improved water resistance and decreased porosity of the paper or paperboard substrate. 

This invention presents a series of starch blends which fulfill these objects. The blends are comprised of 
70 or less parts by weight of a conventional cationic (modified) size press starch and 30 or more parts by weight 
of modified starch prepared by reaction of a starch with an alky! or alkenyl succinic anhydride (ASA), preferably 
1-octenyl succinic anhydride (OSA), termed the ASA-treated starch. Such starch blends can be applied to paper 

40 and paperboard substrates by any conventional application means at a standard pickup rate, nominally 15-150 
kg/ton (30-300 lbs/ton), and will impart the desirable sizing properties to the paper. 

Because the starches which form the components of blend possess high inherent viscosities, they must 
be partially degraded (fluidized) prior to use in the blend. This degradation is ordinarily performed by chemical 
methods using the conventional techniques, such as acidification or oxidation, which are well known to those 

45 in the art. Enzyme modification can also be to degrade. 

It has also been found that the addition of small amounts, generally 0.5 to 5% (by weight, based on the 
weight of the starch), of Al 3+ salts to the sizing mixture also will enhance the water resistance and decrease 
the porosity of paper and paperboard substrates treated with the starch blends of this invention beyond that 
achieved by the blends alone. In this way, products with superior sizing properties can be obtained. 

50 The base starches which can be used in preparing both the ASA-treated and cationic starch components 

may be derived from any plant source including corn, potato, sweet potato wheat, rice, sago, tapioca, waxy 
maize, sorghum, high amylose corn, or the like. Additionally, conversion products derived from any of these 
bases can be employed, including, for example, dextrins prepared by the hydrolytic action of acid and/or heat; 
oxidized starches prepared by treatment with oxidants such as sodium hypochlorite; and fluidity or thin boiling 

55 starches prepared, for example, by enzyme conversion or mild acid hydrolysis. If the desired starch blend is 
to be a granular starch then obviously the initial starting material must be in granular form. However, the starch 
blend compositions of this invention may also be prepared employing gelatinized starches, i.e. non-granular 
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starches. 

The ASA-treated starches useful as sizes herein are preferably starch monoesters of octenyl succinate, 
prepared by the reaction of the starch with 1-octenyl succinic anhydride, as described in US-A-2,661,349 to 
Caldwell etal., incorporated herein by reference. Other useful ASA-treated starches can be produced by similar 
5 reactions with other alkyl and alkenyl succinic anhydrides such as decyl ordecenyl succinic anhydride and do- 
decyl or dodecenyl succinic anhydride, wherein the alkyl or alkenyl group is preferably C 5 -C 14 . 

With regard to the degree of substitution (D.S.) which is required in the ASA-treated starches suitable for 
use in the starch blends herein, the selected starch base should be reacted with sufficient alkenyl succinic an- 
hydride reagent in order that the resulting starch ester has a degree of substitution i.e., the number of ester 
10 substituent groups per anhydroglucose unit of the starch molecule, ranging from about 0.005 to 0. 1 0 preferably 
from 0.01 to 0.05, and more preferably 0.0245 to 0.044. 

The cationic starches, which form the other component in the starch blend, are prepared, for example, by 
reacting starch through an etherification or esterification reaction with any reagent which will introduce a ca- 
tionic group containing nitrogen, sulfur or phosphorus therein. Examples of such groups are the amine (primary, 
15 secondary, tertiary, or quaternary), sulfonium and phosphonium groups. The preferred cationic starch deriv- 
ative is the tertiary amino alkyl ether resulting from the reaction of a starch under alkaline conditions, with a 
dialkyl amino alkyl halide. The general method for the preparation of such products is described in US-A- 
2,813,093, issued Nov. 12,1957; the cationic starch may also be prepared as described in US-A-3,674,725, 
issued July 4, 1972. Both patents are incorporated herein by reference. 
20 While the tertiary amino alkyl ethers of starch are preferred, the primary and secondary amine derivatives 

as well as the corresponding starch esters may also be used. Thus, beside the reagents already named, a ca- 
tionic starch product can be prepared by reaction of a starch with amino alkyl anhydrides, amino alkyl epoxides 
or halides, and the corresponding compounds containing aryl in addition to alkyl groups. Furthermore, one may 
also employ tertiary amino alkyl ethers of starch which also contain either hydroxyalkyl, e.g. hydroxyethyl, hy- 
25 droxypropyl, etc., groups or ester, e.g. acetate, sulfate, phosphate, etc., groups. Such difunctional derivatives 
may be prepared by subjecting a starch to a hydroxyalkyl ation or esterification reaction along with the requisite 
aminoalkylation reaction in a procedure whereby the two reactions may be conducted simultaneously or in any 
desired order. 

Further, the starch-amine products may be subsequently treated by known methods so as to result in the 
30 quaternary ammonium salt, or, such a quaternary ammonium salt may be made directly from a starch, for ex- 
ample, by treating it with the reaction product of an epihalohydrin and a tertiary amine or tertiary amine salt. 
In either case, the resulting starch derivative is cationic in nature and is suitable for use in the starch blend 
compositions and processes of this invention. 

The general preparation of sulfonium derivatives is described in US-A-2, 989,520, issued June 20, 1961 
35 and incorporated herein by reference and involves essentially the reaction of starch with a beta-halogeno alkyl 
sulfonium salt, vinyl sulfonium salt or epoxy alkyl sulfonium salt. The general preparation of phosphonium der- 
ivatives is described in US-A-3,007,469, (also incorporated herein by reference) issued Feb. 12, 1963, and in- 
volves essentially the reaction of starch with a beta-halogeno alkyl phosphonium salt. Other suitable derivatives 
will be apparent to the practitioner, since the starch blends of the invention may employ any starch derivatives 
40 which have been rendered cationicby the introduction of an electrically positively charged moiety into the starch 
molecule. 

With regard to the degree of substitution which is required in the cationic starch derivatives suitable for 
use in the starch blends herein, it is advisable to react the selected starch with sufficient cationic reagent in 
order that the resulting cationic starch derivatives exhibit a degree of substitution ranging from about 0.01 to 
45 0.20, and preferably from 0.02 to 0.10. 

The starch blends of this invention contain at least 30% (by wt.) ASA-treated starch and 70% (by wt) or 
less cationic starch. Preferably, the ratio (wt/wt) of ASA-treated to cationic starch ranges from 30/70 to 90/1 0, 
more preferably 30/70 to 80/20. 

The starch blends of this invention may be successfully utilized for the sizing of paper prepared from both 
so cellulosic and combinations of cellulosic with noncellulosic fibers. The hardwood or soft wood cellulosic fibers 
which may be used include bleached and unbleached sulfate (Kraft), bleached and unbleached sulfite, bleach- 
ed and unbleached soda, neutral sulfite semi-chemical, chemi-groundwood, groundwood, and any combination 
of these fibers. These designations refer to wood pulp fibers which have been prepared by means of a variety 
of processes which are used in the pulp and paper industry. In addition, synthetic cellulose fibers of the viscose 
55 rayon or regenerated cellulose type can also be used, as well as recycled waste papers from various sources. 

All types of paper dyes and tints, pigments and fillers may be added to the paper (in the usual manner) 
which is to be sized by the blends of this invention. Such materials include clay, talc, titanium dioxide, calcium 
carbonate, calcium sulfate, and diatomaceous earths. The paper can contain other additives, including rosin, 
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alum, and internal sizing compositions such as alkenyl succinic anhydride and alkyl ketene dimer. Other surface 
sizing agents as well as pigments, dyes and lubricants can also be used in conjunction with the size blends 
described herein. The base paper used can be acid or alkaline grade. 

With regard to forming the starch blends for use, they may be formed by mixing the ASA-treated cationic 

5 starches in dry form, or adding one dry component to the aqueous dispersion of the second component, or, 
appropriate amounts of aqueous dispersions of these starches may be combined to form the final starch dis- 
persion. The actual use of the ASA-treated/cationic starch blends described herein involves dispersing the 
blend in water at a concentration of about 2.0 to 20.0%, preferably 3.0 to 8.0%, dry basis. As is well known to 
those skilled in the art, suitable conditions must be selected by the practitioner to prevent undesired decom- 

w positions of the hydrophobic starch esters. For example, cooking at high pH levels will result in hydrolysis of 
the ester linkage, while cooking at very low pH levels may result in hydrolysis of the starch molecule. 

The starch size dispersion is then applied to the surface of a previously prepared paper or paperboard web 
by means of any conventional surface sizing technique. Included among these techniques are size press, tub, 
gate roll applicators and calender stack sizing procedures. Thus, for example, in a size press technique, surface 

15 sizing is accomplished by passing the web of paper between a pair of press rolls wherein the lower roll of the 
pair is rotating in a batch of the sizing dispersion. The surface of this roll picks up size and deposits it on the 
lower surface of the web. If desired, sizing may also be applied to the upper surface of the web by spraying it 
into the nip formed between the web and the upper roll, or by spraying it against the surface of the upper roll 
and allowing it to accumulate on the upper surface of the web as it enters the press. The sized webs are then 

20 dried by means of any conventional drying operation selected by the practitioner. 

The cationic/ASA-treated starch blends are ordinarily employed in amounts to provide a size concentration 
ranging from 1.5 to 15.0% of the weight of the finished dry paper. Within this range, the precise amount which 
is used will depend for the most part upon the type of pulp which is being utilized, the specific operating con- 
ditions, as well as the particular end use for which paper is destined. 

25 The blends thus formulated and applied to the paper or paperboard substrate will result in a substrate hav- 

ing a decreased pore size as well as satisfactory sizing, i.e. resistance to water and/or aqueous ink solutions. 

It has further been found that the addition of small (0.5 to 5%, preferably 2-4%, more preferably 2.5-3.5%, 
by weight) of an Al 3+ salt to the blend will enhance these properties. This Al 3+ salt is preferably AlCI 3 , but can 
be any aluminum salt compatible with the starch blends including, but not limited to, other Al 3+ halides, alum 

30 (AI 2 (S0 4 ) 3 ), and aluminum acetate. The use of salts of other transition metals, such as tin (Sn) is also contem- 
plated. 

This enhancement of properties with the addition of AI3+ salts is particularly noticeable when the starch 
blends are applied to alkaline (internally sized) grade papers. In such papers the application of the starch blends 
alone will only have a moderate effect on the properties; however, when even small amounts of Al 3 * salts are 
35 added; the porosity is remarkably decreased while the internal sizing is enhanced. When acid grade papers 
are used, the difference is much less pronounced and the application of the starch blends alone produces highly 
desirable results. 

In each experiment, paper substrates treated with the blended starch size compositions of the instant in- 
vention were examined for water resistance (sizing) and pore size in the following tests. 

40 a. Hercules Size Test (HST) - this test measures the degree of resistance to penetration of aqueous ink of 

the sized paper. Briefly, the underside of a sized paper sheet is examined for light reflectance in a photo- 
voltaic cell; this is the baseline 100% reflectance. Subsequently, the upper surface of the paper is brought 
into contact with an aqueous green ink at a pH of 2.6, and the reflectance of the underside of continuously 
monitored. The time required for the reflectance to be reduced to 80% of the baseline value (in seconds) 

45 is recorded. 

This time is a measure of the aqueous ink penetration resistance of the paper, and hence the degree 
of sizing, since it is based on the rate and which the ink penetrates the paper and affects the opposite sur- 
face. Thus, samples with longer HST times exhibit superior sizing properties. 

b. Gurley Density - this test is a measure of the air resistance (or porosity) of a sized paper sheet, which 
50 is conducted in accordance with TAPPI Standard Method T 460-OM-86, entitled "Air Resistance of Paper". 

Briefly, a sample of the sized paper having an area of 1 in 2 (6.45 cm 2 ) is placed at the outlet end of an 
apparatus containing an open cylinder filled with air at ambient pressure (1 atm). The air is then forcibly 
expelled through the paper under the weight of the cylinder; the time for 100 cc of air to pass through the 
sample is recorded. 

55 This time is a relative measure of paper porosity, and the more porous papers will have lower Gurley Density 

times. In general, the better external sizes will produce papers with lower porosity. 

For each test, the paper substrates were treated with the desired sizing blend in a standard laboratory dou- 
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ble-rolled, horizontal size press to the desired pick up rate. The sized paper was then dried and subjected to 
the above determinations. 

EXAMPLE 1 Use of ASA-treated Starch Blends on Acid Grade Paper 

In order to examine the effects of preconverted OSA treated starch/preconverted cationic starch blends, 
a series of such blends using various proportions of cationic to OSA treated starch were prepared using OSa 
treated starches treated with 2.45, 4.4, and 7.4% (by wt) OSA. These blends were applied to an internally sized 
acid grade paper. The results are presented in Table I. 



TABLE I 

Blend Pickup 
(cationic/ Fate HST Gurley Density 
ASA-treated) ( ft/ton) (sec) (sec) 



(by wt.) w/o A1C1 3 w/2% A1C1 3 w/o A1C1 3 w/2% A1C1 3 w/o A1C1 3 w/2% A1C1 3 
ASA-treated Starch treated with 2.45% OSA (by wt) 



90/10 


138 


142 


237 


180 


16 


16 


80/20 


144 


140 


256 


201 


24 


22 


70/30 


142 


143 


330 


214 


152 


490 


50/50 


144 


148 


318 


226 


88 


174 


20/80 


140 


138 


339 


237 


90 


374 



ASA-treated Starch treated with 4.4% OSA (by wt) 



30 



90/10 


140 


132 


390 


186 


20 


17 


80/20 


146 


110 


380 


281 


47 


40 


70/30 


133 


126 


356 


250 


58 


91 


50/50 


140 


128 


343 


315 


145 


166 


20/80 


110 


98 


400 


310 


104 


195 



35 

ASA-treated Starch treated with 7.4% OSA (by wt) 



40 



90/10 


136 


138 


330 


135 


18 


25 


80/20 


135 


138 


390 


300 


47 


27 


70/30 


135 


136 


480 


360 


108 


38 


50/50 


126 


140 


565 


415 


162 


69 


20/80 


145 


127 


580 


400 


245 


110 



% by weight based on the dry weight of the starch 



45 



The data reveals that both the HST sizing and the Gurley density are increased when the blends are used 
as external size compositions; in general, these properties are increased as the % OSA-treated starch in the 
blend is increased. The only notable exceptions are the extremely high Gurley density in the 70/30 blend of 
so the 2.45% series and the 20/80 blend of the 7.4% series which may be attributed to experimental error. This 
trend is seen regardless of the OSA level used. 

When 2% AICI 3 was added, the Gurley density was increased, while the HST sizing was reduced for all 
blends at the 2.45 and 4.4% treatment levels. At 7.4%, both the HST sizing and Gurley density were reduced 
indicating that at these high OSA levels, the AICI 3 had no positive effects. 

55 

EXAMPLE 2 Use of Other Anionic Starches in the Sizing Blends 



To examine the use of different treated starches (other than ASA treated) in the starch sizing blends, series 
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of blends were made using the preconverted cationic starch of Example 1 and various anionic starches; sodium 
tripolyphosphate (STP), N-(2-chloroethyl)imino-bis-(methylene diphosphonic acid) (CMPA), and 3-chloro-2- 
sulfopropionic acid (CSPA) were the reagents used to prepare the anionic starches. The paper was the inter- 
nally sized acid grade paper used in Example 1 . The results are presented in Table II. 



TABLE II 



10 



15 



20 



25 



Blend 
(cationic/ 
ASA- treated) 



Pickup 

Rate 
(#/ton) 



HST 
(sec) 



Gurley Density 
(sec) 



(by wt.) w/o A1C1 3 w/2% A1C1 3 w/o A1C1 3 w/2% A1C1 3 w/o A1C1 3 w/2%AlCl 3 b 
Anionic treated Starch treated with STP to 0.25 P a (by wt) 



90/10 


106 


105 


310 


124 


12 


14 


80/20 


135 


112 


69 


103 


16 


26 


70/30 


140 


111 


32 


50 


22 


55 


50/50 


132 


104 


16 


18 


24 


70 


20/80 


130 


105 


8 


5 


22 


49 




Anionic Starch treated with STP to 0.32 P a 


(by wt) 




90/10 


144 


112 


60 


118 


15 


14 


80/20 


146 


112 


13 


93 


22 


17 


70/30 


146 


104 


30 


65 


20 


48 


50/50 


142 


120 


20 


16 


23 


68 


20/80 


142 


142 


8 


7 


22 


31 



30 



35 



40 



45 



50 



55 
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5 Blend Pickup 

(cationic/ Pate HST Gurley Density 
ASA- treated ) ( #/ton) (sec) (sec) 

(by wt.) w/o A1C1 3 w/2% A1C1 3 w/o A1C1 3 w/2% A1C1 3 w/o A1C1 3 w/2%A!Cl 3 b 



AnionicStarch treated with STP to 0.5% P a (by wt) 



on /i n 


125 


116 


80 


130 


15 


20 


80/20 


142 


112 


60 


85 


23 


27 


/U/ JU 


133 


112 


28 


55 


23 


38 


cn /en 


127 


104 


9 


21 


21 


50 


on /on 
20/80 


154 


160 


4 


10 


23 


36 




Anionic Starch treated with CMPA to 0.36 P a (by wt) 






137 


129 


140 


185 


16 


15 


80/20 


128 


138 


150 


187 


32 


16 


70/30 


126 


124 


160 


160 


54 


29 


50/50 


124 


140 


100 


165 


100 


94 


20/80 


128 


158 


80 


120 


75 


193 




Anionic Starch treated with CMPA to 0.87 P 


(by wt) 




90/10 


137 


140 


155 


285 


20 


18 


80/20 


135 


130 


135 


145 


33 


28 


70/30 


128 


112 


100 


165 


54 


68 


50/50 


128 


124 


57 


135 


63 


113 


20/80 


124 


109 


22 


80 


55 


322 




Anionic 


Starch 


treated with 


4.4% CSPA (by wt) 




90/10 


139 


146 


176 


165 


13 


10 


80/20 


150 


154 


174 


150 


18 


13 


70/30 


148 


150 


405 


160 


13 


11 


50/50 


133 


145 


445 


150 


11 


11 


20/80 


120 


135 


153 


160 


10 


10 




ASA-treated Starch treated with 6.3% CSPA (by wt) 




90/10 


135 


130 


160 


170 


13 


14 


80/20 


144 


121 


165 


135 


14 


13 


70/30 


142 


133 


125 


170 


12 


11 


50/50 


144 


138 


185 


155 


14 


12 


20/80 


132 


130 


185 


140 


11 


11 



45 . Percentages based on bound phosphate 

% by weight based on the dry weight of the starch 



50 

The data reveals that none of these treated anionic starches impart the same properties to the size blend 
as does the OSA treated starch, alone or when 2% AICI 3 is added. In fact, in most cases the increase of the 
proportion of the anionic starches in the blend decreases both HST sizing and Gurley density. The CMPA treat- 
ed blends appear to acheive a desirable porosity, but the HST sizing decreases as the % CMPA treated starch 
55 in the blend is increased. 



7 



EP 0 350 668 B1 

EXAMPLE 3 Use of ASA-treated Starch Blends on Aikaline Grade Paper 

This experimental series examined the properties of blends prepared from OSA treated starches on another 
paper, namely an internally sized alkaline grade paper. Briefly, the blends were prepared, in 10% intervals, 
using OSA (2.45%, by wt) treated starch and the preconverted fluidity based cationic starch of Example 1; a 
parallel series of determinations were made using the same blends and also employing 4% AICI 3 as an additive. 
The results are presented in Table ML 



10 TABLE III 

Blend Pickup 

(cationic/ Rate HST Gurley Density 

OSA- treated) (#/ton) (sec) (sec) 



15 



20 



25 



30 



(by wt.) w/o A1C1 3 w/2% A1C1 3 w/o A1C1 3 w/2% A1C1 3 w/o A1C1 3 w/2%AlCl 3 b 



100/0 


104 


35 


254 


8 


9 


90/10 


110 


27 


250 


8 


11 


80/20 


96 


28 


284 


9 


13 


70/30 


110 


21 


290 


10 


22 


60/40 


105 


52 


286 


10 


34 


50/50 


112 


11 


375 


11 


50 


40/60 


122 


11 


372 


11 


81 


30/70 


120 


12 


442 


12 


110 


20/80 


140 


10 


390 


10 


100 


10/90 


147 


8 


425 


8 


157 


0/100 


143 


10 


371 


10 


155 



% by weight based on the dry weight of the starch 



The data reveals that treatment of this paper with sizing blend gives the paper enhanced size and porosity 
properties when the ASA-treated component comprises at least 30% of the size composition; this enhancement 
is particularly noticeable when the 4% AICI 3 was added. Thus, the paper can be satisfactorily coated with the 
35 neat blend, but use of AICI 3 provides a significant enhancement in the desirable properties. 



Claims 

40 1. An external size composition comprising a starch blend which comprises an admixture of a cationic starch 
and of an ASA-treated starch, said ASA-treated starch being a monoester of an alkenyl succinate, char- 
acterized in that the admixture comprises 10-70% (by wt) of the cationic starch and 30-90% (by wt) of the 
ASA treated starch. 

45 2. The composition of Claim 1 wherein the alkenyl succinate is 1-octenyl succinate. 

3. The composition of Claim 1 wherein the ratio (wt/wt) of ASA-treated to cationic starch ranges from 30/70 
to 80/30. 

4. The composition of Claim 1 wherein the ASA-treated starch has a degree of substitution from about 0.005 
50 to about 0.10. 

5. The composition of Claim 1 wherein the cationic starch is selected from the group consisting of tertiary 
amino alkyl ether starch derivatives and quaternary ammonium starch derivatives. 

55 6. The composition of Claim 5 wherein the cationic starch has a degree of substitution of about 0.01 to about 
0.20. 

7. The composition of Claim 1 which further comprises from about 0.5 to about 5% (by weight based on the 
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starch) of an Al 3+ salt. 

8. A process of external sizing of paper or paperboard which comprises the step of applying to the surface 
thereof an aqueous dispersion of the starch blend of Claim 1, such that the pore size of said paper or pa- 

5 perboard is reduced while the water resistance remains unchanged or is enhanced. 

9. The process of Claim 8 wherein the solids concentration of the starch in the aqueous dispersion ranges 
from about 2 to about 20% (by wt). 

10. The process of Claim 8 wherein the amount of starch blend applied to the paper ranges from about 1 .5 
to about 15% (by wt) based on the finished dry paper. 

11. The process of Claim 8 which further comprises adding to the starch blend, about 0.5 to about 5% (by wt 
based on the starch) of an Ai 3 * salt. 

15 

Patentansp ruche 



1 . Ein Starkegemisch umfassende auRerliche Leimungsmittelzusammensetzung, die ein Gemisch einer kat- 
ionischen Starke und einer ASA-behandelten Starke umfa&t, wobei die ASA-behandelte Starke ein Mo- 

20 

noester eines Alkenylsuccinates ist, dadurch gekennzeichnet, daB das Gemisch 10 bis 70 Gew.-% der 
kationischen Starke und 30 bis 90 Gew.-% der ASA-behandelten Starke umfafit. 

2. Zusammensetzung nach Anspruch 1, worin das AJkenylsuccinat 1-Octenylsuccinat ist. 

25 3. Zusammensetzung nach Anspruch 1 , worin das Gewichtsverhaltnis von ASA-behandelter Starke zu kat- 
ionischer Starke im Bereich von 30:70 bis 80:30 liegt. 

4. Zusammensetzung nach Anspruch 1 , worin die ASA-behandelte Starke einen Substitutionsgrad von etwa 
0,005 bis etwa 0,10 hat. 

30 

5. Zusammensetzung nach Anspruch 1 , worin die kationische Starke aus der aus tertiaren Aminoalkylether- 
starkederivaten und quaternaren Ammoniumstarkederivaten bestehenden Gruppe ausgewahlt ist. 

6. Zusammensetzung nach Anspruch 5, worin die kationische Starke einen Substitutionsgrad von etwa 0,01 
35 bis etwa 0,20 hat. 

7. Zusammensetzung nach Anspruch 1 , die ferner etwa 0,5 bis etwa 5 %, bezogen auf das Gewicht der Star- 
ke, eines Al 3+ -Salzes umfalit. 

8. Verfahren zur auRerlichen Leimung von Papier Oder Karton, umfassend den Schritt des Aufbringens einer 
40 wafcrigen Dispersion des Starkegemisches nach Anspruch 1 auf dessen Oberflache, so daft die Poren- 

grolie des Papiers oder Kartons vermindert wird, wahrend die Wasserbestandigkeit unverandert bleibt 
Oder verbessert wird. 

9. Verfahren nach Anspruch 8, bei dem die Feststoffkonzentration der Starke in der walirigen Dispersion 
45 im Bereich von etwa 2 bis etwa 20 Gew.-% liegt. 

10. Verfahren nach Anspruch 8, bei dem die auf das Papier aufgebrachte Menge an Starkegemisch etwa 1 ,5 
bis etwa 15 Gew.-%, bezogen auf das fertige trockene Papier, betragt. 

50 11. Verfahren nach Anspruch 8, das ferner die Zugabe von etwa 0,5 bis etwa 5 Gew.-%, bezogen auf die Star- 
ke, eines Al 3+ -Salzes zum Starkegemisch umfalit. 



Revendications 

55 

1. Composition pour collage externe contenant des amidons, qui comprend un melange d'un amidon catio- 
nique et d'un amidon traite a I'ASA, I'amidon traite a I'ASA etant un monoester d'un alcenylsuccinate, ca- 
racterisee en ce que le melange comprend 10 a 70 % (en poids) de I'amidon cationique et 30 a 90 % (en 
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poids) de I'amidon traite a I'ASA. 

2. Composition suivant la revendication 1, dans laquelle I'alcenylsuccinate est un 1-octenylsuccinate. 

5 3. Composition suivant la revendication 1 , dans laquelle le rapport (en poids/poids) de I'amidon traite a I'ASA 
a I'amidon cationique se situe dans une plage de 30/70 a 80/30. 

4. Composition suivant la revendication 1, dans laquelle I'amidon traite a I'ASA a un degre de substitution 
d'environ 0,005 a environ 0,10. 

10 5. Composition suivant la revendication 1, dans laquelle I'amidon cationique est choisi dans le groupe 
comprenant des derives d'amidon d'un ether tertioaminoalkylique et des derives d'ammonium quaternaire 
d'amidon. 

6. Composition suivant la revendication 5, dans laquelle Pamidon cationique a un degre de substitution d'en- 
15 viron 0,01 a environ 0,20. 

7. Composition suivant la revendication 1, qui comprend en outre environ 0,5 a environ 5 % (en poids sur 
la base de I'amidon) d'un sel de Al 3 *. 

20 8. Procede de collage externe de papier ou de carton, qui comprend I'etape consistant a appliquer a la sur- 
face du papier ou du carton une dispersion aqueuse du melange d'amidon suivant la revendication 1, de 
maniere que le diametre des pores du papier ou du carton soit reduit cependant que la resistance a I'eau 
reste inchangee ou est amelioree. 

25 9. Procede suivant la revendication 8, dans lequel la concentration en matieres solides de I'amidon dans la 
dispersion aqueuse va d'environ 2 a environ 20 % (en poids). 

10. Procede suivant la revendication 8, dans lequel la quantite de melange d'amidons que Ton applique au 
papier va d'environ 1,5 a environ 15 % (en poids) sur la base du papier sec fini. 

30 11. Procede suivant la revendication 8, qui consiste en outre a ajouter au melange d'amidons environ 0,5 a 
environ 5 % (en poids sur la base de I'amidon) d'un sel de Al 3 *. 



35 



40 
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